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(57) Abstract: A nonaqueous electrolyte secondary cell comprising an anode (1), a cathode (2), and a nonaqueous electrolyte con- 
taining a lithium salt is characterized in that the aqueous electrolyte contains a cold fused salt as a main component, the cathode 
active material of the cathode (2) is a material such that the working potential of the cathode (2) is nobler by 1 V than the potential 
of the metallic lithium. The nonaqueous electrolyte lithium secondary cell has excellent safety and cell performance. 



WO 01/86748 Al 



llllllllllllllllllllllllllllllllllllllllllllllllllllll^ 



(57) 

iEm (i) Mm (2) t, })?-<}j»m.£^-tz>#7kmmmb, &mz.tc 
ttt Ltfc i? , Mm (2) coMmmmmtisX^ Mm (2) <Dftmm<iL*&m 



WO 01/86748 



PCT/JPO 1/03883 



V^Ttt, ifl3fcS N ifiJfeSx Rtfi'a — h ft ¥<DT xmz&tt 



WO 01/86748 PCT/JP01/03883 

2 

-hlE^y-^— tTf^ Miff, tJ? U^^-w^^ixK. TKy^ntrv^ 

w&mws & t v ^ 5 rasa? & o fc 0 * (^i a »s @ hztcm^ 

— fl$^> m^Koy^^A-f^-^^gi: uixi o~ 3 s/cm^— 
— m^?K^fcv^T«, «m> 3&eMn xtr^g — htemoT-?^— xmz&tf 

fc, #7kmfi?®y ^A-^m^s^tL-cv^o #iw4-3 4 9 

3 6 5f, #Hfl¥ 1 0-9 246 7^, #Hfi¥ ll-8 6 9 0 5f N #i§5p i i 

-2 6 04 0 0%rte}*\£$5\t^x&M£tLX\<^z>#7kWM'SlV ^-^J^iL^kWM^^ 

— J&M. ^My^>>ASfi 04 5V vs. NHE) £ W\ 



WO 01/86748 PCT/JPOl/03883 

3 

A^^TUTV^S<^T\ ^uplsfty ;l>*~y A-f Oris (MttfA 1 C 1 4 ~) 

nmm & wi- & ^mmm ~^km,m «r«t*r s-^^g^i:i-5 0 



WO 01/86748 PCT/JP01/03883 

4 

§ £ $ tt a ummm t « % _kpg#* ioo °c^ N ioTii6o °cs^ 

^SStfffciffcfflV^frLSL i 2 C0 3 -Na 2 C0 3 -K 2 C0 3 ^if(Z)il^ 

i»^3 o ot^±©fc©^T?fe5©-e, mm^mi%wwsirz> 

tn*3V^T^-CfcSx y^-^A^SJlV^btbSo LiBF 4% L i P F 6> 

L i C 1 0 4 , LiCFgSOg, L i N (CF 3 S0 2 ) 2 . LiN (C 2 F 5 S0 2 ) 
2 . LiN (CF 3 S0 2 ) (C 4 F 9 S0 2 ) „ L i C (CF 3 S0 2 ) 3> LiC (C 
2 F 5 S0 2 ) z?£l£ip>m-fib*lZ>-fi, rtt6>^IS^$tt5t>©-C«^V\ 

(iii) V : 7-'>J>>m.(D^&&fe s 0. l~3mo 1/1 (D^ffl N #}C0. 5~2m 

o i / 1 <Jo*sffl-efcsr.i:^*uv\ fnr^^b. y ^ t> AJ&co^a^ o . 1 
& _h# l > 3mT«fc «r#o © a* h» £ & 5 a> -c & * „ 

(iv) LTf±, ^«©f^tt«(&aSAM U AOSf&^LT 1 V 

J; V hMkftzysW&m^bfo, ^ifi, wo 2 , Mo0 2 , t i s 2 , Li 4/3 

T i 5/ 3 0 4 2&if%JB^5££:;&ST?#5 0 L i X T i 5/3 _ y L y 0 4 

( L ft 1 mSX.k<D 2 ~ 1 6i©5ci-CfeotT i R&OSKH'&tgM* 4/3 

^ 7 / 3 > 0 ^ y ^ 5 / 3 ) Tf* £ *l 3 * fc^/HHSatS: W1~ § ^fb^J&fl^ 

* 

*to*MV*£>jft,<5„ LiCo0 2 > L i N i 0 2 , L i F e 0 2 , LiN 



WO 01/86748 PCT/JPO 1/03883 

5 

i y C 0l _ y 0 2> LiMn 2 0 4N Mn0 2 , V 2 0 5 ^Mv^il5^ ~ 

^^vvi^ jiv^r t hx%% 0 y^MJ^^/K y^MJ^^- 

1ft b y y ^ h y ( h y :7/l^n p« ^yu) „ y ^ h y ( f> y :7/l^n 



WO 01/86748 PCT/JP01/03883 

6 

kk*>\^ &<D (1) RXf (2) <D%}Wz&mWX%Z> 0 

* $ *lt v > 5 -e, * jess ft § W7kmmw(Dffimmm 

(2) iE@Rt>^@^s W^(of^i^mMW^:^ U @^o^7k®^?S^^ 

ft^3S2fB«(DBK^*3V^T N LTit MxJ±\ tfV^ 



WO 01/86748 PCT/JP01/03883 

7 

0VO4, L i C r x Mn 2 _ x 0 4n LiNiV0 4% L i N i x Mn 2 _ x O 4 N 
L i 2 _ x CoMn 3 0 8 *^»5^im5o L i m [N i 2 _ n 

M n 0 4 ] (M(i 1 S^±©If^lT^oTN i O^m^l. 1. 

0. 7 5 ^ n ^ 1 . 80) X*m £tl%X ^TiTf- 5 mfcMfcf&fcmT 



•••^ ( I ) 



WO 01/86748 PCT/JP01/03883 

8 




R3 



(Rl, R2 : CnH2n+l> n=l~6 
R3 : HXI4CnH2n+U n = l~6) 

fettSo ^o-c, ft^JS5ta«^0j^j;ntt\ ii^cm, Ru^3 — h 



WO 01/86748 



PCT/JP01/03883 



9 



te, l, 2, 3- J>y p^/wf^VU VM3ri/, i, 2 -^^-S-Jt 
«^_b^ UTffi V «fc V \ 

&&&*K Li x Ti 5/3 _ y L y 0 4 ( L fi 1 _h© 2 ~ 1 6 m<D7zmX*$> 



oTTilt>W^5ci, 4/3 ^ x :g 7/3 , 0 ^ 5/3) 1?^^^^ 

tt5fc^6fB^fe<£>3§93<E>L i X T i 5 / 3 _ y L y 0 4 (Lfilt^±©2~l 6 
i«7ciX$)o-CT i MO^(Z)%», 4/3 ^ x ^ 7/3, 0 ^ y ^ 5 / 

Xn, McfaRjlZfes Be, B, C, Mg, AK Si, P, C a, Sc, V, C 
r, Mn, Fe, Co, N i , Cu, Zn, Ga, Ge, As, Se, Sr, Y, 
Z r , Nb N Mo, Pd, Ag, Cd, In, S n, S b, T e , B a , La, 
Ta, W, Au, Hg, Pbf£¥&mfbtlZ>f)K b \Z.f&fe£tl& i>(DX^ 

3tJ$#^\ L i m [N i 2 _ n M n Q 4 ] (M(i 1 S^±©Sf^gt^ o t N i 



WO 01/86748 



PCT/JP01/03883 



10 



10 



15 



20 



25 



&>fi[><DjtSS* Ogm^l. 1, 0. 75^n^l. 8 0) " 5 J* tf^/t^S 



T^J4. 7~4. 8Vfi/£5©-C\ 



^3. 2~3. 3 V <DfpmW±$rft-f & t kt£Z> 0 t£oT, ff^7fB«^ 

ft*J§7ffl«(D^|g<DL i m [Ni 2 _ n M n 0 4 ] (M«l@m±<^^^ 
T'feoTNi»^ O^m^l. 1, 0. 75^n^l. 80) X^^fh 



5 ^ t°^/na#5t^#-f-6 gfefk; 



.:J3lvT\ 



Co N Zn s Fe, V^^Wfetl/SjJS, £ftbtePB^£;ft5&©^«&V\ 

&3b\ _h|BIEffi^«-T?fcSL i m [Ni 2 _ n M n 0 4 ] fi N 0 ^m^ 1 . l s 
0. 7 5 ^ n ^ 1 . 8 OXhoXX tr^/l^S^^ LTV^<E>"TN gc^Lfclg 



h 



Soffit 



xh& 



^4HI«^S^m^P 1> P2, PSMtbKIfeCl, C2©Mlt^^^ 
XfoZ a 

XtbZa 

m7mnmwm%LP4, ps, pe^ttics, c4©^Mt^^^ 



WO 01/86748 PCT/JP01/03883 

11 

H 8 E! \~t^mWk p 7 . p i o ~R&&Mtm&c 6 ? si-WM<D3£W,% — rf 

IlOilMllP7, P8 N P9, P10^«lflC5, C6« 

mw& mstr % ft *> <o*k % mm 

(HiS$J 1 ) 

jE*a*U 1, fti^ij 2 1 , RX$±/*U— # 3^. ^SftTl^So # 
MWflBft^^/VASr^ tt»4*SV\ ^©E^lff $tiTW4 %tlt 

IE® 1 iti&<D J: 5 »c lt#fc„ 
y ^ £ bfco r (DmS-m^s t Ltd V ~7 y\k tf ~ y y=V 

b f£Z>7EWMMfc 1 2 -Hc^fc Lfc^, jgjfe U 21£^<£>J^}&S o . 1 mm. 
£fc5J:5:rV;* Lfc 0 r. 5 LT, IE^m#: 1 2 telBfi&g^J 1 1 £;ft/C 

A® 2 f»<D «fc 5 XC LT#fc„ 

SP%, £i\ Ti0 2 t, LiOH-H 2 Ot^U 9 O OtO^kf i 



WO 01/86748 PCT/JP01/03883 

12 

^TT'l OBf^ff&^SU A^^jRT'feSL i 4/3 Ti 5/3 0 4 ^#fc 0 sfe 

&Jc, IIWffeSL i 4/3 T i 5/3 o 4 ^ mmM-^to^>^rv^^iy 

tf:Z>MWMmfc2 2(D— m~mfil,fc&, ftjftU O . lmmi 

ft 5 «t 5 bfc 0 i 5 UT> 2 2 \zMm&ffl 2 1 *S»*$ttTJ& 

3«rffiU «2 N ^3, &t>lE^ 1 *W^~tZ> - £ ^ iot, #$cL 

5 yy^J t?J*43rl/ (EMI + ) b*r h7 7;i'tn*')ll^ty (BF 4 ~) £ 
a*b*:«Sffl*iBttfi[ (EMI bf 4 ) ly y h/H-. l^-/K^L i BF 4 M$ 

* 

mA h "T?fc<5 0 
(H»J 2 ) 

^¥yKWMMt bT, N-^t°y^!>i«^ty (BPy + ) ^BF 4 "i 

^fefc^fifMSBifi (B P y B F 4 ) 1 V y hMz s l i B F 4 £r$$¥ 

(^»J 3 ) 

MffifflfaWk LTL i 4 / 3 T i 4/ 3 B 1/3 0 4*fflV\ ■£©flfera3S0l®?&P 

ab»j 1 ) 



WO 01/86748 PCT/JPO 1/03883 

13 

1 : lt^LT^Sl^^ll V y hMC 1*;WL i BF 4 tr^fbfc^ 

5 ott£M 2 ) 

(1) Tt^CSf-^/^l^ 
10 ^PllflP 1 , P2 N P 3S-U«J:b^m?tb.C 1 N C2toV^T, Wm&4 ? >^ 

nmum~t2 o°ct ufco 3fe®« s m^imA, ^igmmp 1, p 2, p 3%. 

WkkWtmMC 1 (D^lh^Ji 2 . 6 V s tbij&ffl^C 2 CDH-ihlgii 4 . 1 VT\ ^® 
15 ^mibfCo ^cm«> 1^ 1 mA, ^PMiPU P2, P3S«IiC 

1 (D^itmjE 1 . 2 V, J;b^m?th,C 2 (D^-JhSff 2 . 7 VT\ ^m^WcW,t bfc D 

m 3 m^wmmp 1 Rxp&mnMc 2 <dim ^/^^o^m^-^§r^ u m 
20 4m pi, P2, p 3 RxjtttMmtik c 1 „ c 2 (D^^m-^-r ^ /H#t£ 

j ?;uBw$%tmmm:&6 o%£Tmofc 0 m^stu ^pjm?mpi> P2, 

25 p 3 &mt!£mft!ic 1 t?^ n ftttcmWMfrbm 100 %cc»^cM^*^# fetbS 
rttN& < ^ 2 0 0 im ^ /i/Hjgf^ yo $ tLfc Q 

fflV^TV^©l:\ ^O^mfifi;, &mV^ 1 >^<£>W,i±L (TkMMt-^- 3 . 
04 5V vs. NHE) £ |lr|#-e£> <9 N #Si-^S)So ^t<Dfc&b, Wtk<D^ 



WO 01/86748 PCT/JP01/03883 

14 



5 it, Li x Ti 5/3 _ y L y o 4 -e^$tLS^ fc°-t>/^«jt &^rrzmikm 
io *scm^#^^e>tt6c 

(2) 

WftPU P2, P 3&m\MWMc l. C2|iov^ 

jmst r^^#stfc>^mw*j at ^t tsu^u ^M^e 

Lfcl&> ioo °c-e 3 B#P^f*# x^tzM. fcmux* 2 1 B^fi^t" 5 £ V n 5 M 
(A) (ct^^ttiu «J&ff$3EfbW:5£ (B) jcj; <9 Utti Lt 

25 I IBM* (%) = (1- ) XI 00 -St (A) 

•4*1*$^ (o /o) = x i o o -5£ (b) 



WO 01/86748 



PCT/JP01/03883 



15 

OS*] 

i \zMM&m>m<Dffi%z&7jk-t 0 m i ^ «fc 5 i-. tbife®mc i -m N 











iPiiifep i 


9 . 7 m A h 


12. 2 % 


+ 1 0 % 


mWMftLP 2 


9 . 5 m A h 


15. 3 % 


+ 1 5 % 


^gp^^mp 3 


10. 1 m A h 


10. 8 % 


+ 5 % 


jttfcfliftfcc i 


9 . 8 m A h 


6 0. 5 % 


+ 3 2 0 % 




8 . 2 m A h 


2 5. 8 % 


+ 3 0 % 



(3) mmm 

mwrnmp u P2 N p 3Rm\Mmm>c i „ c 2 ^ov^-c, Mt^^tTo 

/«— o 

-o7c 0 ^PJMftfcPlx P2, P3 2&t*ttitfc 

mm c 2 &JW8fflg*^7 ;^ 6 f»i^ bfc $K fflftW&m&tzfez. h ta 



bT: 



WO 01/86748 PCT/JPO 1/03883 

16 

ZLtilzMl^ mmWMPis P2 N P 3 Xt/^1HC 2 tit, ffjkWMWtb 

LT. EMIBF 4 , BPy BF 4 f£t*(DlgU : mm& : &^^XteV, ^tlb(D?g 

®mm& . muxmvtx & 6 ^ t*j e> -rwmm^ mu{%& wot 

(HJfeM 4 ) 

®i¥ 4 £ „ ^Arnrn'M t s >r 6 i: -vmtft £ ^i/Xv^ 5 „ iem 1 

WOEIB^I 1 1 &3EW$&mfc 1 2 ® lz.mtt £ ^LTfll^ $ tit*5 V) s 2 fi 
Mm&M2 l7t>*fkfiSMM#2 2<D— mz.mfti£tlXMffc£ZlX^Z> 0 -fe^V— ^ 

SP*>, *"t\ N i (OH) 2 t, MnC0 3 i, L i OH • H 2 Oi^l^U 

7 5 ox>(Di&m&%wffln.Tx* 2 ommm%m^ jE»iffe5.L iMn L 

5 Ni 0 , 5 O 4 £r#fc 0 3&*3 N nhfltch i Mn ^ 5 N i 0 . 5 0 4 {3\ 

IE^%®-efe§L iMn L 5 Ni 0- 5 0 4 i, ^H^IjTfcS Tir^ 



WO 01/86748 PCT/JP01/03883 

17 

Afe 2 « N ili 1 i: LT#7Co 

mm 4 & % n^j itmm\z ltm ufc 0 

LT\ fell 4 SrS9DR©^7K«SF«fcS***-5 i £ J; «9 . jE©<£#] l 1 N 

mA h tfc5 0 
5 ) 

#7kmH?®ibT N N-^;Ut°!J^=!>^ty (BPy + ) tBF 4 ~t 
frbftZlgmMBM. (BPyBF 4 ) IV y \>MC 1 *r/V<D L i B F 4 %WM 

^.m^mmt ltl i 4/3 t i 4/3 b 1/3 o 4 ^fflv\ -toffiniswwflip 

(Jfctfefll 3 ) 

atmm 4 ) 

^S^IiLT^7 7 7-f h£/!V\ -?r<Dfi!l^Kli?l&P 4 iridic t UT, 



WO 01/86748 PCT/JPOl/03883 

18 



:) 

(i) sfcfcfcmu-^ ? )vm 

•93®?&P4, P5, P6S«lftC3, C4\ZO\t^X* %WMfr4 ? /U 

5 mm^m 

mmum-i 2o°ct Lfc 3&mi-±, mm, i m a, mmmM p 4 s p 5 N P6i 
mt^m^c 3 <Dmr±wj± 3 . 5v, i;b^?iiic4(Z)^-jh^;jE5. ovt\ 5tm 

3 o^-ih@j± 2 . 7 v, btmrnmc 4 <Di&ihmj± 4 . 2 vx\ ^mram ^ brt c 
10 mmi 

m 5 if^KifHp 4 Rxfummm c 4 <dim ^/h^jk^^-^^u 

7 0 te^SKSftil P4, P5, P 6 RZPttMtMftL C 3 . C 4 (D^cSf-'T ^ 

#fetb^^ofd 0 ^tU-^U ^PJ®?feP4-e^ P&l 0 0%<D^S#i^b 
^®^^kP&l 0 0%#S#£>tK U^fcx ^fcfl^SBE t> 3 . 2V£iftj/?>> 
ofc D 

20 — ;£\ H 7 Hl/^£>:b^3 <£ 5 (-s fcfci&mmc 4 Tfft. 3zWtm%BMxhm8 o % 

25 ISP^mmP 4 „ P 5 „ P 6 ^£6fc«6J*l^6>B& 10 0 %©£fcf£g*&5#b;ft, 

3 f£ tf-e& < , 2 o o ? >vmMk ^80 %sx±(D-}frmwmmw £ ^^c 0 



WO 01/86748 



PCT/JP01/03883 



19 



10 



15 



20 



25 



v vs. nhe) tmmx*hY), ^m^x'h^o ^<otc^ mm^m^m 



itf^feC 3 Xfe, lEiffiMtLiMn!, 5 Ni 0 , 5 O 4 £r/BV^TV^<D 

f-*^fe5 0 l^L&^£> s 3¥7kWMWk LT, 4?^— h £v^^- 

tf^— b i: ^rffc^b 1 : 1 -e^LT^SHMl 1 U y b/H- 1 ^;KZ) 



■ 

^tU-*fU ISIIiP4, P5 N P6T13, JMi7£#5Jt^L i X T i 5/3 _ 
y L y O 4 -« £ 5 ^ tf-* /^fffit £ ^Ti~ 5 Sl{b4»£» ^ffiV^TV^SGD"^ 

LiMn L 5 Ni 0 , 5 0 4 ^V^TV^(^T\ iE^f^Mfi^JS y ^ A 

(2) 

pjmmp4, P5 N p eRmmtmmc 3, c4(covn-c, -lib^cs^ 



HP4, P5, P 6 ROTb^IftC 4 g B^ffi^ltitSlftfgV^ < , 



WO 01/86748 



PCT/JP01/03883 



20 

£ (Dmt t> % if & o fc„ 

[*2] 













§s»is?& p 4 


9 . 7 m A h 


1 1 . 8 % 


+ 1 0 % 


3§§J!®ftb,P 5 


9 . 5 m A h 


15.3 % 


+ 1 5 % 




gB|I?|P 6 


10. 1 m A h 


10. 8 % 


+ 5 % 


JfctfcS?&c 3 


9 . 8 m A h 


6 0. 5 % 


+ 3 2 0 % 




8 . 2 m A h 


2 5. 8 % 


+ 3 0 % 



(3) ^umum. 

'X tti^^tll Lfc 0 L£> U 3§SHflftfc P4, P 5 N P 6 RtfttMWMC 4 
aJM^ b £ teW-Wk 1 : 1 TI^IX^SM^I 1 y y WW- 1 ^;WL i B 

*uc*t u p 4 N P5, p 6 Rmw?mftLc a T«fe, $F7kmMW. t 



WO 01/86748 PCT/JP01/03883 

21 

7 ) 

W 4 i: „ ^TkmHf K t s £JSHf J!g^:7 >f;^6i £ *i/CV > 5 o IBH 1 

(ilE^^IJ 1 1 frlEmMMfc 1 2 <D— ffifcj&fij £ thXm$. £ Jlt*5 1) „ 2 

4SrSv\ -€-<55E^s^*$ttT®p4*^fihLTV^„ fib ^WMWt 

1 1 mr&m&m 2 1 m^sax-cas 9 , mw-^^mmm^^ 3 

W^V^Mty (EMI + ) ifh77/^n*»ty (B F 4 
~) bfabi£Z1%mMW& (EMI BF 4 ) 1 V y hM^ l^E/WL i BF 4 £r 

mw^^mmm^ 15:0 j; 5 1 ut^ 3 ttt§*fc, sp*>> * 

5£ (III) X»7f;&friZ>tim(D2'&mT? V h^eS-^—l g «r^£fc:$g# £ * 



WO 01/86748 



PCT/JP01/03883 



22 

CHz=CH- C-0-( CH2CH2O ) 14 - O - C- CH= CHz 

II II 

o o 

•••5* (III) 

- 

3, S0IEi 1 St 5 r i t J; o T, #$cbfc 0 

r. 5 LT#fcsm^s^m?tkp 7 i:#-rs 0 mwmMP i (Dwt%\nm±, 1 o 

mA h T"fo<5 0 
(H«!l 8 ) 

^¥7^WMMt LT N N-^/Ufy v^^A^;^ (BPy + ) £BF 4 ~i: 
/^ftS^WS^ (B P y B F 4 ) 1 U 5/ h/M-, 1 */WL i B F A %WM 

m mm 9 ) 

^Mjjf^ LTL i 4/3 T i 4 /3B 1/3 04», -^(Dfdl^P^SmP 

(MMM l o ) 

IBH^jCi: ULiCo0 2 », ^rOfth.^P^m^P 7 It, 

(#mm 5 ) 

i : l-emg-isXtzzus-mmi v v i^©l i BF^mM^t^ 
#fd 0 r cd «m tb^mm c 5 1 1*1- 5 „ 

(ffc&fll 6 ) 



WO 01/86748 PCT/JP01/03883 

23 

(l) asfife«f-'f ^ /HWR 

mmmm.P7, ps, P9, pioxvjki^cs, c6i^ov^ ±mt 
mm 

m 8 mnmwmwLP i . p 1 oRmt^smc 6 <£>im ^^wmo^em^— 
u i9i &mmw& p 7 N p 1 0 &twfc&«?& C6W7 

77 — ^SttRU Il0llWlftP7, P8 N P9 N P10OT|SIf|C5, 

(%) £b/i 0 

U 2 5 fcttAHt&A&s 6 0 %£Tla]-o7Co tttfe®?fec 5 ^ 

WHJJHtefitlfc ioo ro^SWS^btbS^^ ^/^s^iit-S 

i§w@mp 7 N P8, P9 S pio -m, jfflMtimfrbvfc ioo %(Dnm,mm. 



WO 01/86748 PCT/JP01/03883 

24 

v vs. nhe) tmmx~h\)^ ^(Dt^ mM(D^m^m 

5 J;b»C 5 tli, EfeMl-L iMn^ 5 Ni 0i 5 O 4 ^rfflV^TV^tf) 

Kn-VfrZ* b/^L&^b, %ifcmM9:b IT, ky^^-htv'xf 
7i?^— h h 1 : 1 -CSS-S" tT^SJlMl 1 P h/W- 1 

rtu'*i-u mmmmp 7, ps, p 9xn. i x t i 5/ / 3 _ 

15 mm^^m^B^^ii-^rft^^K^o y A^fM^s y ^ 

mtL-m&m y ^ Aomfira l-c^ 3 . 8 v*£ & . i?i©¥^mi)± 

20 #S2. lVi:^o7t 0 

^IftPT, P8, P 9RtJ«tb^mmC 5. C 6 Tli, lEfe^Ki- 

LiMn L 5 Ni 0 , 5 o 4 ^m^x^^(Dx\ jEm^mm^^m v j- t? A 

8, P 9S.t>^b^?m?iC 5*ef4 3. 2 V, ttSRflKfiC 6T*r±4. 5V^ifj<& 
(2) iS^f£#f» 

^m^LP 7, P8, P9, P10S«liC5, C6iCOV^-C, _hfBi: 



WO 01/86748 



PCT/JP01/03883 



25 



3 nMufikfi^m^^&Tjk-t, 

P8, P9 N PI ORXJmMWttLC 6 "CWc, 

[S3] 











%it% p 7 


9 . 6 m A h 


11. 7 % 


+ 5 % 


i^ilip 8 


9 . 4mA h 


15. 5 % 


+ 7 % 


IS^tffife P 9 


9 . 8 m A h 


12. 0 % 


+ 3 % 


P 10 


9 . 5 m A h 


13. 5 % 


+ 8 % 




9 . 8 m A h 


6 2. 5 % 


+ 2 2 0 % 




8 . 0 m A h 


2 8. 2 % 


+ 1 5 % 



(3) ^JDBf 

^PjmftLP7, P8 N P9, P10&«iftC5, C6toV^T, _hS2i: 

Ab-C^^Jt-M^bfc 0 L^U ^liP7, P8, P9 N P 1 0 RXJWM 

tfbfc— b i: %fcmtk 1 : 1 "CM^ Lt^SIMS hMZ 1 ^E-/K£> L i B 

rtU-^fU 38BH®?&P7 N P8, P9 N P10S{>WiftC6m #^7K 
l^ti: It, EMI BF 4 ^BPyBF 4 <Z>«fc5&^$M:fe££/iiVV0^ 0 r 



WO 01/86748 PCT/JP01/03883 

26 

351^ l»7, P8, P9, P 1 0 ^*5V^Tfi % ffl&Vt<DfEfcWM'9t& 
1 0 (D^±\±n, «fc «9 fcfrfc t©i^5 0 

(D^mmn^^ Lfcm-^^tbbT „ lEffi^ij 1 1 rt&tmfe^rij 2 1 ^^*5 
8, P9, p 1 0 <Dmmv£ifei-±s ^^w-<Mcfm$tbJLog##-e^bfc 

(/mire) 

^_L^m^t§mW^#S-i:^-e^^rc:i?) N ^iiP7, P8, P9, P 



WO 01/86748 



PCT/JP01/03883 



27 

it * <d m m 

2. y^*A4a^WLfc#*W!¥flC^ IE«£, -ter^w- & 

tit x. 3¥&mMW V f- 17 a — ^ffim ^ js v ^ t > 

m-B-fk $ frfc r £ «t 5 @^T?& 5 © Srfi ^.T*3 % 



WO 01/86748 



PCT/JPOl/03883 



28 



N 



-5£. (I) 



R3 ;HXIiCnH2n+l, n=l~6) 

6. A®&^5C<£>^/&9-a § > Li x Ti 5/3 _ y L y 0 4 (LfilTO_h<D2 
~1 6i^7GiffeotT iMO^<D%i, 4/3^x^7/3, O^y ^ 

7. IE^#»K^>^^ N Li m [Ni 2 _ n M n 0 4 ] (Mi-±im^±(om 

f^It^oTNi^©Si, O^m^l. 1, 0. 75^n^l. 8 0) 




R3 



(Rl, R2 : CnH2n+l> n=l~6 



WO 01/86748 



PCT/JP01/03883 



1/8 




1 





— - — 




O 20 



40 60 80 100 1 20 

Si#i(tmAh/g) 



140 160 



WO 01/86748 



PCT/JP01/03883 



2/8 



H 3 




lOO 120 140 160 



$km.&& (mAh/g) 




110 



100 K 



90- 



■W 80 

« 70 



60- 



50 




O 



50 100 150 



200 



WO 01/86748 



PCT/JP01/03883 




WO 01/86748 



PCT/JP01/03883 




WO 01/86748 



PCT/JP01/03883 




WO 01/86748 



6/8 



PCT/JP01/03883 



IS 8 



l+j 3 



i - 



o 




1 



(mAh) 



8 



10 




l+J 
If 





o 



1 



8 



10 



#f1g#g (mAh) 



WO 01/86748 



PCT/JP01/03883 



7/8 




"fa'E.&M. (%) 

* 



PCT/JP01/03883 

8/8 



1 -jBIS 

l 1 -jE«£tfl 

1 2 — IB|E£4f^fc 

2 1 — AflNHH 

2 2 — ftti&Mfr 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP01/03883 


A, CLASSIFICATION OF SUBJECT MATTER 




Int.Cl 7 H01M10/40 H01M4/58 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01M10/40 H01M4/58 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 11-260400 A (Toshiba Corporation) , 
24 September, 1999 (24.09.99), 

Par. No. [0008] , [0011] , [0015], [0028] to [0029] 
(Family: none) 


1,3-6 
2,7 


X 
Y 


JP 10-92467 A (Toshiba Corporation) , 
10 April, 1998 (10.04.98), 

Par. NOS. [0008] to [0010] , [0031] to [0033] , [0043] ; 
Table 1 
(Family: none) 


1,3-4 
2 , 7 


X 
Y 


EP 75272 8 A2 (NIPPON TELEGRAPH AND TELEPHONE 
CORPORATION) , 

08 January, 1996 (08.01.96), 
page 7, lines 14-3 8; Claims 1-19 

6 JP 9-35714 A (Nippon Telegr. & Teleph. Corp. <NTT>) , 

07 February, 1997 (07.02.97), 
Par. No. [0020] , [0022] to [0024] 
& US 5834139 Al 


1,3-5 
2,7 


Y 


JP 11-86905 A (Toshiba Corporation) , 
30 March, 1999 (30.03.99), 


2 


X Further documents are listed in the continuation of Box C. | ) See patent family annex. 



"A" 
"E" 
«L" 

"O" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
14 August, 01 (14.0 8.01) 


Date of mailing of the international search report 
28 August, 2001 (28.08.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/03883 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


Par. Nos. [0039] to [0042], [0051] to [0052] 
(Family: none) 

JP 11-297358 A (Matsushita Electric Ind. Co., Ltd.), 
29 October, 1999 (29.10.99), 
Par. No. [0149] (Family: none) 


7 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



PCT/JP0 1/0 3 8 8 3 



A. mi*>mr*&4toKM>4H& <BBS*5W3Wg (IPC) ) 



Int. CI 



H01M10/40 HO 1M4/5 8 



B. 



&&n<>±Mc'bm$ffl mmmf&m upo ) 



Int. CI 



HO 1M1 0/4 0 HO 1M4/5 8 



0* 



14* 



§g^t$ 1922-1996^ 

ffiff^fft 1 9 7 1-20 0 1¥ 

/B£Jf3fe&*R 1 9 94-2 0 0 1^ 

1996-2001f 



c. 



5IJl:£Ifcco 



X 



JP 11-260400 A (tH^^ttflnS) , 
24, 1999 (24. 09. 99) , 

mm [00 0 8] , RU, Wm [0011] , RTF, 
5 ] , RTF, WtM [0028] ~ [0029] 

(•7t % y — j&u) 



# [ooi 



1, 3-6 



2, 7 



X 



J P 
1 0 



0 



10-92467 A ffijS&ftJfOE) , 
4J3 , 1998 (10. 04. 9 8) , 
[0008] - [0010] , RZ$, m& [0 0 3 1] 
3 3], RZF, m& [004 3] , RXF, M 1 



[0 



1, 3-4 



2, 7 



tyj #}cH»cofeS5:K-c*fcoT, m&*tkbte.<oi& 

r&j m— ^fvh77 $ y—srife 



14. 08. 01 



fffi#^CD3ii£H 



28.08.01 



B^H^fFiT (I SA/J P) 

0 0-8 9 1 5 
SM3fltfflEtt^iHTS4 



# * ®c 




4X 



9 3 5 1 



3^ 



M£## 03-3581-1101 AMI 3 4 7 7 



tSPCT/ISA/2 10 (^2-^— S?) (1 9 9 8^7^) 



l^fflM#-§- PCT/JP0 1/038 8 3 



c . 



X 



Y 



EP 752728 A 2 (NIPPON TELEGRAPH AND TELEPHONE COR 
PORATION) , 

8, 1M, 1 9 9 6 (0 8. 0 1. 9 6), 
PAGE 7, LINE 14-38, CLAIM 1-19 

&JP 9-35714 A ( 0 ^SffimfSttS^a) , 
7, 2J3, 1 9 9 7 (0 7. 0 2. 9 7), 
®M [0 0 2 0] , RTF, Wm [0022] ~ [0024] 
&US 5834139 Al 



1, 3 



2, 7 



JP 11-86905 A m^ttMIt) , 
30, 3fi, 1 9 9 9 (3 0. 0 3. 9 9), 
^tM [0039] ~ [0042] , [0 0 5 1] 

2] 

(7/5 y — 



[0 0 5 



JP 11-297358 A (t&TiK&^&fcfc^tfc) 
29, 10J3, 1 9 9 9 (2 9. 1 0. 9 9), 
[0149] 



fSPCT/ISA/2 10 ($2^-^Ogt) (1 998¥7J) 



